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Abstract
© 2016 IEEE.Plasma generators with liquid electrodes for high-power flows of steam plasma are
promising. Their industrial application sets the task for mode control automation. The possibility
of automation of the system enabling electrolyte circulation in the generator plasma with liquid
electrodes is discussed in this paper. Variation of the frequency characteristic of the electric
pump in the circulation system of the electrolyte was taken as a basis. It is known that the
speed  control  of  the  electric  pump ensures  the  baseline  minimum flow  rate  at  optimum
efficiency of the drive. The scheme, in which the drive speed is compared with the current load
of  the  plasma generator  with  the  programmable  controller  and  frequency  converter,  was
implemented. The automatic control system of electrolyte circulation was tested within the 10-
30 kW power range.
http://dx.doi.org/10.1109/ICIEAM.2016.7910905
Keywords
frequency converter, induction motor, plasma generator, programmable controller
References
[1] A.G. Zaharov, A.I. Maksimov, Ju.V. Titova, " Physico-chemical properties of plasma-solution systems and their
possible technological applications, " Russian Chemical Reviews, vol. 26, no. 3, pp. 260-278, 2007.
[2] B.R. Locke, M. Sato, P. Sunka, "Electrohydraulic discharge and nonthermal plasma for water treatment, " Ind.
Eng. Chem. Res, vol. 45, no. 3, pp. 882-905, 2006.
[3] A.A.  Khafizov,  R.I.  Valiev,  Yu.I.  Shakirov,  R.A.  Valiev,  "Steel  surface  modification  with  plasma  spraying
electrothermal installation using a liquid electrode, " Journal of Physics: Conf. ser., vol. 567(1), no. 012026,
2014.
[4] R.A. Valiev, Yu.I. Shakirov, A.N. Iliukhin, "Phase and structural conditions of low-temperature plasma interaction
products with steel, " Journal of Physics: Conf. ser., vol. 567(1), no. 012040, 2014.
[5] A.Kh. Tazmeev, Kh.K. Tazmeev, "Some specific features of heat and mass transfer of gas-discharge plasma with
a liquid electrolytic cathode, " Heat Transfer Research, vol. 36, no. 8, pp. 623-629, 2005.
[6] G.R. Gibadullina, A.H. Tazmeev, R.N. Tazmeeva, "The creation of high temperature steam flow for plasma
chemical gasification of polymer waste, " International Journal of Applied Engineering Research, vol. 10, is. 24,
pp. 45015-45021, 2015.
[7] M. Kozlov, A. Chistjakov, "The effectiveness of the implementation of systems with variable frequency drives",
Contemporary Technologies in Automation, no. 1, pp. 76-82, 2001.
[8] D. Petrov, "Adjustable electric pump installations", Power Electronics, no. 1, pp. 62-66, 2005.
